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CONSTRUCTION DATA MANAGEMENT SYSTEMS AND 
LESSONS LEARNED
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… To take lessons learned forward



4We have to understand the problem



Technology 
has radically 
changed our 

world

What’s “missing” here?

cabinet

1957 – Computing Station

https://usace.contentdm.oclc.org/digital/collection/p15141coll5/id/6076/rec/498
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Insert 1970s Engineers

Drafting and Working by Hand



USACE – Rock Island District
1996

“I saw someone from another 
district demonstrate a home 
page. Investigating other home 
pages became exciting as we 
imagined how to improve our 
jobs.”

Leveraging the internet and increased computer power

We forget sometimes, how fast things have changed
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We have a LOT of data to compile and understand. 
BECUASE of the improvements to our tools!
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USACE Evolution Today!
Verification Methods- Our tools have evolved

Sensor Unit

25˚

Plumb Bob

1970s Seepage Wall Element Verification
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USACE Evolution
Verification Methods

This one works great…
for circular holes
























Specification

And now we can easily measure and plot multiple methods
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Barrier Wall Panel

Encasement Wall 
Panel

Center Hill Dam

On board inclinometers

Koden – measuring excavation

Electronic monitoring in the cab

Total Station and Surveyors
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We are gathering data in so many new ways

UAVs

Optical Televiewer

Wolf Creek

Mosul Dam
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Drilling

Monitoring

Grouting

Mosul Dam Grouting Project






LOTS!!!! 
of Construction 
equipment comes 
with automated 
monitoring.

(Are you looking at that data?)

Mosul Dam 

Mosul Dam 
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<1 day change

Mosul Dam

We need information at the speed of relevance
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If all these 
machines are 
making data – do 
you want to type 
it all in??

Do you want to 
copy duplicate 
data into your 
data tables?



Wolf Creek Dam

Are you Ready?

We are generating a huge amount of data FAST
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USACE Evolution
Changes in Data Management + 36 GB Files

144
feet High



19 211 Gallery Piezometers

• Pore Pressure Cells
• Earth Pressure Cells
• Teletensometers
• Extensometers
• Inclinometers
• Hanging Pendulums
• Accelerometers
• Manual Water Level Gauges
• Survey Monitoring Points
• Weirs

Imagine Getting the data for all these instruments
And all the construction data 

• 4,850 holes drilled & grouted to completion 
• 348,652 m length of drilling
• 39,227 m3 of grout (22,177 tons of solids)

• 1.3 Washington Monuments by Volume
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While Simultaneously building and updating the subsurface information – including still finding historical data 



And comparing all your verification testing with this data

Center Hill Dam
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Finding the needle in the digital 
haystack!



So how do we do we solve the problem?



Figure out what data management system
you are already using
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Find out what data 
you have already!



What’s the format of your data?
Field Books

Handwritten Logs Electronic?

Did you have to manually draw it on your plan sheets?
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CAD Drawings

Good Data – But can you Compile with other Data easily?



How many borings do you have?

Can you 
find 
them 
quickly?

What does it cost to 
replace them?

Mosul Dam 
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Having Boring Log and Lab Database:  Saves $$

Excel is NOT 
a database
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How fast can you find the data when you touch the project again?

120+ borings from 1943
Used for Risk Assessments and Design
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What’s the value of just the boring logs?

120+ borings from 1943-1977
Used for Risk Assessments and Design

$495,900 minimum
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But a database by itself is NOT ENOUGH

You need a data management system!

You have to think through how data flows 
from generation to use on your project
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Organization is actually the hard part…
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Using the system on the web, in ArcGIS or in ArcScene
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Lightning Strike – June 2015

Instantaneous 
Change

ERROR MD-19CBarrier Wall Construction

We have to QA/QC the data too…
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Filtered out error – kept data in database

MD-19CBarrier Wall Construction

We have to QA/QC the data too…
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And then you have to 
deliver it!

Plan View – Data Management with GIS
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Section View – Data Management with GIS

GIS can help!

Comparison of  Required Overlap for supplementary piles

Because it makes it easier to find and deliver data



Top of Rock Contours

Sinkholes (1968)
Muddy Flow (1967)

Wolf Creek Dam



Top of Rock Contours

Sinkholes (1968)
Muddy Flow (1967)

Karst Features
Vertical Solutioning along Joints

LARGE Cave Formation
Core trench was located IN a solution feature



50 in Piles
275 ft deep

No more than 4” deviation per pile
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2.2-in

30ft

150 ft

270 ft

We had to 
assess 
each pile 
as we went 
along.

We could accept 
no more than 4” 
deviation per pile
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Analyze
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Compilation of all the data in 3D
• Bedrock DTM
• Geology Foundation Map
• SPT testing
• Intake Tower & Pipe
• Clay Core
• New Barrier Wall
• New Sand Filter

Pine Creek Dam – 3D GIS During Construction Evolutionary
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46
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Barrier Wall     

Barrier Wall

Barrier Wall

Bottom of Encasement Wall

Websites make it EASY to deliver data to everyone on the project

Most of these tools are “out of the box” with off the shelf technology
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2D Barrier Wall 
View in GIS

Now we can see and 
assess any concrete 
void in the wall. 

Pine Creek Dam
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And Compare 
everything to 
concrete test results

Slump Results
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And Compare 
everything to 
concrete test results

Slump and Strength 
Results
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With a good data flow – we can do complex analysis and mapping
QUICKLY!
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We can hyperlink to relevant documents
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Historical Grouting

And easily compare old data with new data
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Recent Grouting

And easily compare old data with new data
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Including OPTV, photos and CCTV 
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And deliver more static “printed” maps for reports, analyses and briefings
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We can easily link and automate graphs!
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And you can delivery quality information to team mates across the globe
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We can also leverage geospatial analyses
… and now we have a potential data set for testing machine learning
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Get our existing 
work out of the flat 
2D monitor and into 
3D space



Center Hill Dam – Roller Compacted Concrete Density Test Distribution

BUT – We MUST Plan for HOW the data need to be used   

Lift Number 1

What VALUE does the information bring to the team?
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Fully 3D Data Management Models

What information?
How fast?

Bluestone Dam



6 MAR 2013

6 Days after this we had our Post Construction Risk Assessment



66

Some Lessons Learned

1. You need a DATA MANAGEMENT System – Not just a database

2. Data must be accessible at the “speed of relevance”

3. Paper and files are not enough any more

4. Use the database to distribute data to the right people

5. KEEP YOUR DATA ORGANIZED – Digital chaos happens quickly

6. Talk to people who have done it before!
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7. EXPECT!!! To Change with Technology

Plumb Bob
& Paper

Satellite Imagery
Smart Phones
Databases & GIS
Automation!



8.  People are going to expect more. 
Dashboards and Data Analytics are the Standard
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9. Treat data as a shared asset and resource

10. NEVER NEVER NEVER enter data more than once if avoidable

11. Manage the data or it WILL manage you – you need a data management plan

12. Data analysis and data gathering are not the same. 

13. Data analysis WILL reveal unknows

14. Monitoring frequency matters

15. Use software that has sharable data
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16. NEVER let the perfect be the enemy of the good!

Questions?
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